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Design |

Engineering Services
Procurement |
Construction
Commissioning & |

Supervision of |
Cathodic |
Protection Systems |

BORMNA Electronics Co. is cne of the leading EPC

gl cathodic protection contractors based in Tehran-lran

Our company was established in 1984 and now, consists
of three factories wiorking with 100% production capacity,
having over B0 engineers and over 150 skilled workers,
Maore averourveell educated engineers are active in several
mega-projects in parallel in all around Iran, especially in
South Pars Gas Fields.

BORMA: Electronics Co. board of engineers can provide
best solutions for all aspects of comosion-related problems
in the field of cathodic protection such as modification of
alreacly built systems and provide optimum solution for
customer facilities in such as a way that maximurm energy
preservation an minimum cost are achieved.

BORMA Electronics Co. has the certificate of contractor
qualification with grade. 2 in utility and equipment, it
also has grade. 5 in oil, gas, power and energy.

Our major clients include followings

[ Ministry of Petroleum

+ Mational Iranian Ol Company (MIOC)

+ Mational lranian Gas Compary (NIGC)

+ MNational Iranian Qil Products Distribution Comparty
(NIOPDC)

+ National Petrochemical Comparry {MPC)
+ Pars Oil and Gas Company (POGC)
] Ministry of Industry, Mine and Trade

[ Ministry of Energy
[C] Ministry of Roads and Urban Development



We have the experience and capability of undertaking major tumkey contracts in a huge
variety of locations and conditions. Our major areas of expertise Include followings:

Onshore Cathodic Protection Systems
sicn P

Oifshore Cathodic Protection Systems

Impressed Current Anti-Fouling Systems

Site Survey

Coating Inspe

v . 5
Stray Current Survey and AC Mitigation
Design and Consulting
Procurement of Equipment
Construction or Supervision
Commissioning and Maintenance
Training
& Onshore Cathodic Protection Systems

& Offshore Cathodic Protection Systems
I manne endronments cdue: 1o 2aity and ficwang water, metals especally femols metals
undemo 4 accelesied coimoon To prewent this, struchiees must be sineed and
mansoned regulady end cathodic probechon systerms & Neceisary 10 avoed damages
anc] masor Cle Experses The mégr applications of offshone cathodic protecton systems
nchucle followings

= Jetties and harbors « lackets and platforms » Sub-marine pipelines « Ships and vessels

Fellowing imvestisation camed out on this subsect, cormosean of steel reinforcements in
concreie 6 the man emon for ealy follure and n some coses it can case the tolsl
cestnuction of concrete stnuctunes. Parameters of comosion of steel reinforcements: in
concreie are as foliows:

* Chicricle ions attacks. » Concrete carbanation

Cwer the past decades cathoohc protection Systems have
been effective and reliable method for comosicn control
of steel reinforcements in concrete. By applhang this
method (o reinforcemenis, e life expectancy increases
up o 100 years. The ability to measure Comoson mie and
utilizing cathodic protection of steel reinforcements is the
rmain reason for s reliability
The: major applicatons of reinforced concrete cathodic
protection systems include follcwangs

& Almosphee apoded merdorced concrele  siructures
(Busichngs, Briclges, e1c-)

* Immersed neinforced concrete structuses (Jetties, Marine Structures, etc.)
& Buried reinforced concrete stnuctunes (Builcing Foundations, eic. )

The impeessed curent anti-fouling systems have proved (o be an extremely effective and
versatile system fior eliminating blockages in sorwater pipework caused by bao-fouling
Thee siystems ane based on the electrolytic principle and ususlly consists of pairs of copper
i alumirum and femods ancdes which ane mounted in sea chests or strainers and wined
1o 8 conired panel. In openation, the copper ancde: prodoces ions which ae camed by
the fiow of seawaber, cresting an environment in which bamacles and mussels will ot
settle o multiphy. The major applications of mpeessed cument anti-fouling
syslems inciude fofiowings

Sea chetls
Strainers

# Bt coClers
+ Seasaler imiake ppes

Seavaber pumps




Manufacturing

of Cathodic
Protection
Equipment

Transformer Rectifier

All Type of Boxes

Impressed Current Anodes

Galvanic Anodes
surement Instruments

Accessory Equipments

I.Transformer Rectifier

Dwect curent for cathodic protection of buned or
immersed structimes s nommally supelied from transforme
rectifiers. These units prowicie & means of contrallirg and
can be instiamented bo give continuous indscation of the
watus of cathodst protection syshem

* AC Input: 1 Phee (220'V. 2300 o 3 Phase { 380V 400V)
* DC Dutput: Arry Cusnities for Curment & Voltage

(ONAN]: Ol Nl Al Hatural

Cocling AN} Axr Natural
i {AF): Ar Forced
63 Steps
(with Fine, Meclium,
Cour Selecton)

Auto Transtonmer Type (Regavo)
Electronic Contnol
(Tinristod Regquistor Cortrol)

Output = Constant Curment
Control *ComstantVolyge =~
Mode .luc TransfermernElectronc Cantrol

Smart (Thnaisior Regulstor Control)
= Constant Cument
» Constart Voltege
= Comstant Potental
Micioprocessor Based Control
{Swaching)
Explosion Proof Type
Hew Compact Type

Technology Marne Type

Pholcvalisic Type

Explosion Proof Trans
Rectifier

Explotsion prool  transformer  rectifiers
desgned in complisnce with hazardous
location  redgurements o wlhetand
o exploson that could ocour wathin
it and 1o prevention the exploson of
Nammaslale matirial - Bouicd or 98 - which
Fright extemally surmound it

“ Photovoltaic Transformer Rectifier

‘While it 5 not peofitable 1o we electnoly netwonk fior
supphing it for cathodic protection system becaluse of
the cost of electnicty ransmission, soler (Fhotovoltaic)
wystem can provicks electricity at fair price. Photovoltaic
wFystems comar_t sunlisht deectly’ into dinect curment
(DC). The masn component of these systems inciuce

* Golar mochles

= |rrvirter (Comvent the DE Voltage 1o AL o DC with
Ancther Specification))

« Charger controd (A Device to Control the: InputiCutput
Powwer o Battery and Load))

= Hattery storage
Becaise mamy cathodic protection stations ane iocsted
n ernole aread and are in the route of ol pipeline, gas
Seeter, et nommally supplying electncity io them ane
one of the main problem for the deskgner snd executor
of projects

The advantage of photovoltaic systems
# Avic] mortal reserves locse by country

» Prevert emvimonmenital paliution

* Mo need for large power tensmissicn and distribution
fire of electricity

* Supply the necessany power cutit (1 1o 10 KW
pccording to consumer neads.

# The sbdty o stone energy for unchamed dayvs
(Consecutie Cloucy Deys), and nights

» Ease of maintenance and opemticn

.
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Marine Transformer Rectifier

The body of the ship s coroded when it comes o
seawater, and it conosion mie varkes depending on
their speed, the vwater fempemture, the amount of salt
present, and so-on. Therefone, & smian bensformme rectifies
weith auformatc output aciustment is used 1o protect the
ey of the ship. its negatie cutplt B connected i the
body of the ship and the positive outpu is conneched
to the keft and right body of
the ship through bavo anodes
Two reference electrodes one
instafled on the left and right
sacies of the ship o measune
pctential difference:

The fweo nefenence
elzcirodes are connected o
the transfonmer rectifier and
ol oy theeir lower potential,
a wuitable cument i nouced
o probect the: ship's bady

4 Compact Transformer Rectifier

Compact Transformer Rectifler
Components

* Transformer rectifer
* AL power supply
* Positree bond box
& MNegative bond box

Benefits of Compact Transformer
Rectifier Station

» Significantly recuces the price of land purchased

» Ability to install in publc spaces (Sidesalks, Geeen
Aress, elc )

= Help with the beauty of
urizan fumiture

* Rermove wellhesd
metallations snd equipment

* Esy access o equipment
and ease of repain

» Remove fence and door of
cathodic probection staticn

& M oceses Transformer
{Switching)

In intefirgent cathodic profection systems, one of moe
permanent peference electrodes ae used 1o control
the: cument for feedback potential to the control unit

Microproceses Transformer
Rectifier Components

& The microprocessor und of this rarsfarmer rectifier
consity of heo partd
= Recehang unit
lex input samples.
(Perrmanent Beference
Electrocles Potertial)
= Inpaut processing unit
* Displey’ cutpit unit
= Aralog output unit

Types of
Smart Rectifier

* Smart single neference
» St mult reference




Software Capabilities

= Remote Monitoring and Control (CPRM * Creste a complete identity of cathodic protection
Saliong

Te ensure comect operation of cathodic profection systems, abways |t (s i .
& "Warnin N G f | defec
necessary o perodically 'I:lErfl:-ﬂ'\ mzasurements of system parameters erning 5o CAoE O1-8 Jenen Clefect

D by the gecaraptec and climatic dversity of the country and oil, g8 tramsmisson o * Send potsible systern emcr by GSM network

pipelines and same field in mountainous, desert or forest area and Inspection o & Cofect and siore imforrmation

requirement, ahways has faced with certain difficulties and hegh costs « Sencling infommation via computer and inemet

Remote Monitoring o * '"Warnmg s25n in the case parameters changes compancd
= to precletermined value

Monstonng svstem regardless of the § ol deace and its manufacturer and vethoos
5 3 R r z i " * Provicding mdependent archive of nfommation sbout

arry limitation can be installed on vanous transfonmer rectifier s ] 1 stat ancd son of mfcrmation
ach station compar ’
Some of messurable and monitonng parameters ane a6 follow 0

» YWae: Input volage of trarsfonmer nectilier . + Communicate and store informaton perodically and
autcrmatecally (Wahou the Meed for User)
# a2 Input curent of transfoimmer rectfer
* Ability to provide data in the formn of softwane and
* Wide: Crutput voltage of tansformer nectifier
= e dlispay them invanous shape liee: file, chart, chert table
* o) Output cument of tramsfonmier rectifier and s5.0n
* ref, The potental of equipment under protection
& Ol Terroe CHl temeratine Communication Methods of Monitoring
. and Control System
+ Oil Level: Anncunce reduction of ofl level |
c I | + Serial port (RS 239, Modibus, Shaned bus)
ontro |
* Modem and telephone line (Modem)
Remaobe control on the devices which were equipped with aremote monitonng sysbem ae | + Opbscal fiber
possibile. The main parameters of ransformesr rectifier that are controllsole ane as follow | » Local anea metwaork (LAMN TOR 1)
» Rernote switchirg system
; g | * Mobile [GSM Mobade! GPRS)
& The atoiliny 1o controd and aciust the oUEpuUl urmsnt of outpl voltage of ranslormer rectifer : » Soxelite ke

# The ability o control reference poteniial vi chetigned half-cell and s mteligent

* Wirchess Frequencies (RF Link)
conirol of outpat voltsge and cument of trensformer rectifier ; 23 ¢

Basic Benefits of Remate Monitoring and Control System |

» Control, measurerment and storing of tansformer rectifier parameters and measured
potertial by reference electicdes and compant therm wilh each other

* Automatic adustment of cumenl and voltage of 4
trarsfoermer rectifier e

* Preventire human e
* Saving time and cost for not having penodic veit
# The ability to mbermupst multiple trarsformer rectifiers

* Abiity o display the geographical location of the
statons in the map oy GPS/GRRS harchwane




3. Impressed Current Anodes

Imprested current ancckes & used in cathodic peobectnh Systerms

These anodes are povwened by the DO curent from an extemal sounce

A proger selection of impressed curment
anodkes would include the consideration of
the ervironment hat sumounds a buned o
submenged structue to control conosion

3.1. Mixed Metal Oxide
(MMO) Anode

Afer rtroducing and presenting new
evobed structure of mized metal
cricke anodes, iE has sohed the preaous problems of
using old types of anodes such as high weight, fragility,
ahort life timee, ete

Besides, mstead i has been eamed cbwicus distinctive
capailibes wich &8 ke consrnpbon rale, Jdimerdionsl
stability and current density, MWD anodies are suitaile
le L i S0, coke backdill, fnesh water, saling waler, 528
water and concrele

Types af MMD Anodes

* Tubular Anode * Riolban Anode
» Borflex Ancde ¢ Rod Anode

* Mesh Anode * Wine Andoe

3.2. High Silicon Cast Iron Anode

y
y

sbcon won anodes are probably the most commeon
anodes wed N ground bed constuction and the
hiigh comosion resstance ervsmonment. Chromim inen
allceys means Il life nme in excess of B0 wears may e
Achieved,

- con Anods

# Rod Type o Tubwls Type

3.3 Platinized Anode

Plabnized anodes are made froim beo parts of Dase metal

and coating. Tianum, niobium and tartalum ane used as

a bz metal and a very thin leyer of platinum is applied

on It Base metal acts &% ancde and conducion body,

phatinuem acts as an active component of the anode
Types of Plabnired Anodes

* Tiaruum platinized ancce

& Miskbiuen platinioec anodoe

 Tartalum platinizec! ancole

3.4. Lead/Silver Anode

Lead Sibver ancdes are slmost exclussely wned i osl
wiler e FDimeErta.

Lead ! Silver anodes are sultable for docks that
recuined anode suspersion from ropse, beackets o obher
MOLNEINg chevices

4. Galvanic Anodes




5.4. Synchronize Interrupter

5. Measurement Instruments e e

One of the critena for protechnve potental

5.1. Reference Electrodes of cathodic protection systerms s mstant off

potiErtaal

In projects that sinactunes set undler the peotection
of several cathodic profection stations and
consist of different transforrmer rectifers, in onder
o measune irstant off potential, € & necesary o
all transformer rectifiers to be switched on and off
simultanecusly ot a specified tme. Ta dathis it
necessany 1o use synchronized inbemupter,

Far the syncivonizaton of cathocks protecton salons,
various methods are used such as the followings

# MicFDwae

Pumposes of these Electrodes are mesurement of
value of difference protective potential at efficency
determinaban of anti-oomasan Drote st of siructines
peovecies of opemtion of cathodic protection rectifiers
I aubsmatic mode, messurement of polanzed poberital
value of protected corstruction by portable devices

Haif Cell (Fermanent and Portable
Thise elecirocles are the accepted and stanclard for
measurernent of potential on land instalistion such as
Eapetlines, e, &l

* Direct cobling

# Landline phone o mobile GSM

* Satelite watches (GPS)

Thee syncheonize devices in the form of an independert
sector can Be iratalled in the cathodie proteciion statn
or can be used as a portatyle.

5.5. Insulation Kit Tester (RF Tester

Ore of the tests peommenced for the: insulation kas, i
racho frecuuency test. For the test of insulation kits that ane
used in flanges, the BF bester o used. The bt 15 done kry
sending mdic waves. The use of megger device for the
irsulation test, gieen that the crcull may be established
throwugh the earthing systemn, is not reliable

iinc Reference Elcctrode
High punty zinc electrodes
il e LEed 0 28line waler
or on land irstallations
when package with
mosstune retaining backfill

5.6. Portable Power Supply (Test Station)

To facilitate remporany current supply for cathadic
protection system, portable power supply & used
This device requines o power input and by the wse of
intemal battery and irserter circuit, provicdes voltage and
needed curent recusrements. The device s made and
reheased to the market with 30V and 54, capacity, and
has the sodlity to create different woltage and cument in
eccordance wih the customer oroer

Ag-AgCl Hatf Cell (Permanent and Portable
Normally used for messrng potentials on seavwater
irstallations such as ettes, cooling waler pipings, elc




b. HECESSUI’H EﬂUil}mEﬂtS
&.1, Earthling System Equipments

High quality eath rods ane wsually made from either
solid copper, Mankes el o copper bonded
steel. Borna electronics cen suppdy all three tyees in
a varety of dirmensions with their scosssones such as
champs, diving stoed, coupler, and splke. The copper
bonded steel coned mod is the most populen, due o
Is combination of strength, comosion resistance, and
compantively kow cost. Solid copper and stainkess steel
rocks provice & very high level of comesion resstance at
the expense of kewer strength and higher cost
Eanthiing et (Rod) comprising following accessones

+ Earthling mod in oy size

+ [Earthiing cable (YellowGreen)

+ Earthling bare copper wine

+ Drivireg tip

» Driving cap

« Coupling equipment

+ Clamp for connechon of wine o rod

6.2. Zinc Earthling Cell

Creation of high potential difference  between
tweo parts of the flange is possible due to the

Spark gap ee mstalled on the flanges that heve
insulation kit Since the gaskets of insulstion: kit, have
elecirical and physical remsiance for the specified
woltage, it s possibhe in the event of fightning or possible
ey, the gasiet get damaged

Foxr this neason for gasket protechion, spank gap & used
Spark 9ap cpaafion B in this way, when thene is an

6.4, DC Decoupling Device

Cathodic profection curment Leakage to foneign structures
o grounding systems i one of the major issues which
reciuces the effectiveness of CP systerms and energy loss.
Polanzation cell, solid state polanzation cells (PCRs)
o over woltege protection (OWP), as an DC decupling
device, usually anc irstalled in series between the
protected structure and other foreign structures 2.9
grounding systems and ther. function & o prevent
current icss { DoC Cument) ko other structures and conduct
hish AC volages, lightning, and AL fault currents o
earthing o groinding systems.

DC decupling devsces are manufactured in o tpe,
bquid or solid Type of this equipment is selected
based) on the installsbion kocation, design. perametens
ancl mamnbenance requUTEments.

* PCPCRs or OVP main applications can be summanzed
s followangs:

* Electrical isolston betvasen grounding systems and
cathodic protecton systems

+ Electrically molated flanges

* Reduction of inducted impacts of AC cument

= |solatson of hwo sepante sarthing system

'Sbﬂﬂf'r_'ﬂt L .......

= Sclid state polrization celis can be wed in hazardous
oand safe ameas, depending on ther enclosure type
(Safe or EX Type)

Some of the impertant spec fications of PCRs or OVP e
= AL fault cument rating

* DC voltage threshold

+ Lighining impubse curment rating class

& AL steachy state curment

* Enclosune type and specifications (Safe, Ex)

BORMA ELECTROHMICS

Production Opticnal Specification:

= AC Fault Current Rating

1Cycle @503 Cycle @ 50 10Cycle @ 30 Cycle @
Hr Ht. 50 Hz.

50 Hz
£5575 | 5575 | 25575 | 95575
10 and 10 &nd 10 and 10 andd
15 kA 15 kA, 15 kA 15 kA
» DC Voltage Threshaild

18, <6, 4, -3, 2141, 42V D)
* DC voltage threshold can be specified by customer

induction or occurence of flash over, which results emoe, it pass the cument fice to s path and thus, st

destruction of flange insulation. This event happens there wont e any. damiage to insulaticon kit The > Ligh i

In pant of pipelines which s used for insulating bwo other use of soark gaps s o prevent sparks 1WMHSE-‘90 Curmens fdng Slese
parts of pipeline by insulating kit So, zinc ancdes (Electric anc) on both edaes of the flanac, '.'th_ m:

are wied as carthing electrode in onder to prevent
hese problems, The chemical composition of these
electrodes is similar to buried zinc anodes in soil
Zinc earthing cells can be binany o quatemary. Alsa,

o prevent this from happenng in msky
ervironments & of great impotance.
Spak gaps are made in two

= AC Steady State Current
25, 30, 40, 50, 75 and 100 (A)

their collections stay on like eathy zinc ancdes mpt:;“wﬂhm e 'mm 7
in backfil (Ususalty Contaming 75% Gypswmn, 20% e .ol o0,
Bentonite and 55 Sadiym Sulfate), CLETETY Fances. EX type

Liguad Type

Liguid polsnzation cell se comprsed of & PVE box,
nickel shoets dipped in KOH solution,
It s possiode to put several units depending on voltage
ancd curment peduingrmen, in series o paralkel cirouts
= DC Yoltage Theeshaild
A5 -200D0)
= AC Fault Current Rating
5 KA
10 KA
15 KA

59




&.5. polarization Coupon

iR drop erors ane a sgnificant source: of Inaccuracy
potential mesturerments on uncerground  Structures
There ane a number of sources of them including the
structune’s own cathodic protection curnert and stray
curenis from: other solrces. In theory, 1R dop free
potential messurements can be macke by inferrunting &l
curend sounces simullanecusty and making an “instant
aff” potertisl mesuement. In practice, this B very
citficult so CP coupons. ane used instead. TP coupons
sirmlate an unooated part of the stnuctune to which they
o electrically bonded. Measurements ane made by
momentarly disconmecting the coupon and reconding
the “instant disconnect” potential. This reading
appioximates an R-drop free potentisl on the stnuctune
at the kocation of the coupon, CF couporns provice the
sty to meaune an ermod-free ‘instant-off pipe to sol
potenbal, to prove the kevel of cathodic polansation
achieved on the pipeline. They are parboulaly weiul
N aress subject 1o sirey. ouments and on all cathodic
protection systems where the synchronised intermupbon
of cumrent supplics B comple: or imponactical

IO colpan is made from cartaon deel with an epcsed
anca of 25cm® and hee an ey base 10 seal and probect
the wire commections. Tea 12 AWG strended copper
leacts ane provicled for conteection o CPF test station

&.6. Insulation Kit

6.9.Wellhead Equipment

Flange insulating kits are used for elecincally solating
cathodc protected pipeline section from unpeotected
pipeires or other metal structunes. A Marge imulating
kit inchudes following parts:

» Central gasket

* Mial vardhen

* Irsulating sleeses

# MUt & bolts

# IrsLilating washers

6.7, Cables

Cathodsc Protection cabhes are with copper of
aluminum conductors and have T, XLPE. PE,
HMWPE and PYDF {Kaynar) insulation shield,
depending on application  systern and chionde
COMENLS N emvinonment

Cabde may be manufbctured In single o double jackets
andd in armored of non- )
armered types. ik could
be manufaciured in
Lovw vollage power
cable or Medium
valtage pover cabiles

&.8. Splicing Kit

The kits sre designed for both non-ammored and
amored low vollage cables

The: polyurethane resins in these kits guarantes a perfiect
sealing, an electrcal imsulation and a mechanical
protection. Each kit comprised of resing moulds, sealing
tape and an metruction sheet

In the well foundation of cathode protection Sytem
(Water Well), wellhead equipment 15 used o install
and maintain anodes insicle the well. This equipmen
Is siso wsed to remove anodes durng repars. The
wellhead equipment consists of bao Seel bars with
a holder, an aluminum paliey, a wooden pulley and
& handie

6.10. Anode Centralizer

The anode centrafizer is used (o stabifize the postion
of the aroches irstalied raide the well. The anoce
ceriralizer should be made of insulabing matenal
Typcaily they ane polyetinylens




7. Exothermic Welding System

Estithesrmic weelciing, is awelding process that employs molten metal o pesmmanently join
e conductors. The process emplkoys an exothermmc reaction of & thenmit composition
b0 heat the metal, and recuires no extemnal source of heat or curert.
The Boma Electronics exothermsc welkding system:
* |z completely portable
# Makes ecellent conouon resistance and ighly
condhuctve connections
w ian be used for owver 50 standand connection
configurations
® |5 cost effectree
* Recpines no estemal power o heal
=t s

» Creates highquality electneal connections

" Graphite motid for all types of
connections o]

Exothermic cantridge i ol sies

Accessories for welding ystem (Handie Clamp,
—Fint Gun, Scraper Took)

8. Pin Brazing

The connecting method of pin brazing device |5 by creating an electric arc
between the pin and cormesponding structure silver alicy surlaced melted pin
and cable connection. To connect pin and structure, there is-a need for an
shart time electric anc with low tempersture. Given that pins are silver plated, the
connections will have low electrical resistance.

The achartages of pin brazeg ows welding an low probabiity of emor, crestes lesy
heat than comman thermit welding connection, the potsitiity of doing it in the nain,
Tugh speed of user connection and Lser frendly equipment

Pin brazing device Include & section for enerating of an electric arc, comesponding
batteries and special gun. For each weiding there i a need for a cable g, pin andl
femude surable with the connecting cable, and specislly made for pin brazing device.

9. Coatings

2.1. Handy Cap

ks o prefooricated sssemiboly designed for cathodic protiection of leads to piges. when
hancly cap pretsed oy hand N o posibon over the lead ware weld, it forme & eck,
highiy nesistant elecirical nsulstion seal over the weld, the end of the lead wine and the
suirounding area of the pipe

2.9, Insulaticn Wrap

Inslation cold wiapping tape applied for coatng system for cormosion profection of oil,
ges, petrochermical ancl water uncerground or cverhesd pipes

2.3, Primer

Prmier is quick drying, sohent based, hish- tack primer specifically designed o promote
masimiunm adhesion. It used for all surfaces phor to the apgpdcation of vanous tapes

10. Carbonaceous Backfill for Impressed Current Anodes

Conductre, metalrsical and petroleun coke beeze becklill should be used 1o
lorever e total resistance of the groundbed, 1o improve cument distribution in anode
ernvinorrrsent

Based on emvironment condibon and cathodic protection systern carbon confent
sehection is chansed by designer,

Caboracecus backfill matenal, a5 will be specified by the purdheses, shall be one of
thee foliowirg

* Type 1: coal coke breeze carbon content min B0
* Type £ calomed petroleum coke Dreeze caroon content min. 90%
» Type 3 special caloned petroleum coke breeze carbon content min, 5%

11. Backfill for Sacrificial Anode Packages

Backhill for 2acificial snode packages uwually cordaming
& Gypsum T5%
* Bentonite 20%
# Sodum Suiphate 5%
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